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Abstract
Objectives:  To  assess  the  diagnostic  accuracy  of  the  different  computed  tomography  (CT)  signs
for differentiating  between  malignant  and  cirrhotic  ascites.
Materials  and  methods:  We  performed  a  retrospective  study  of  102  CT  scans  in  adults,  dis-
tributed into  two  groups  based  on  the  cirrhotic  or  malignant  etiology  of  their  ascites.  The  CT
signs studied  were  ascites  volume  and  relative  distribution  between  the  greater  peritoneal
cavity (GPC)  and  the  omental  bursa  (OB),  the  density  of  the  ascites,  the  thickness  of  the  gall-
bladder wall,  the  thickness  of  the  parietal  peritoneum  and  its  degree  of  enhancement,  and
tethered-bowel  sign.
Results:  The  CT  signs  associated  with  malignant  ascites  were:  presence  of  ﬂuid  in  the  omental
bursa (P  =  0.003),  thickening  of  the  peritoneum  its  degree  of  enhancement  (P  =  0.005),  increased
density of  the  ascites  (P  =  0.01),  and  loss  of  mobility  of  bowel  loops  in  the  ascites  (P  =  0.001).
There was  no  difference  in  gallbladder  wall  thickness  between  the  two  groups.
Conclusion:  The  CT  scan  can  play  a  role  in  diagnosing  malignant  ascites.  We  conﬁrm  the  useful-
ness of  the  indirect  signs  composed  of  distribution  of  ascites  ﬂuid,  thickening  and  enhancement
of the  parietal  peritoneum,  and  loss  of  mobility  of  the  bowel  loops  in  the  ascites.
© 2012  Published  by  Elsevier  Masson  SAS  on  behalf  of  the  Éditions  françaises  de  radiologie.Cirrhosis  is  by  far  the  most  common  etiology  of  ascites,  alone  responsible  for  more  than
three-quarter  of  cases  [1].  The  main  differential  diagnosis  is  malignant  ascites,  which
represents  10%  of  cases  of  ascites.  Furthermore,  5%  of  cases  are  so-called  ‘‘mixed’’  ascites,
since  they  combine  several  causes  [2].  The  discovery  of  ascites  in  an  oncologic  contest  is
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were  matted  loops  no  longer  ﬂoating  freely  in  the  ascites66  
lways  difﬁcult,  the  problem  being  to  differentiate  between
irrhotic  and  malignant  ascites.  The  currently  recommended
orkup  when  ascites  is  discovered  is  a  combination  of
istory-taking,  physical  examination,  blood  and  urine  tests,
bdominal  ultrasound,  and  paracentesis  [3,4]. In  its  current
tate,  imaging  alone  is  not  in  a  position  to  be  a  reliable  tool
or  characterizing  malignant  ascites.  The  objective  of  our
etrospective  analysis  (2004—2010)  was  to  conﬁrm  the  main
ndirect  signs  in  the  literature  for  differentiating  between
scites  of  malignant  and  cirrhotic  etiology.
aterials and methods
e  used  our  radiology  information  system  (RIS)  as  a
atabase.  A  keyword  search  allowed  us  to  randomly  form
wo  groups  of  51  adults  who  had  a  computed  tomography
CT)  scan  between  March  2004  and  February  2010.  Sub-
ects  were  assigned  to  a  group  based  on  ascites  etiology,
ither  cirrhosis  conﬁrmed  by  liver  biopsy  (Group  1)  or  peri-
oneal  carcinomatosis  conﬁrmed  by  ascites  ﬂuid  cytology
erformed  before  or  prescribed  during  the  CT  scan  (Group
).  The  types  of  cancer  varied  greatly:  pancreatic  (n  =  13),
varian  (n  =  9),  colon  (n  =  9),  gastric  (n  =  5),  renal  (n  =  4),
reast  (n  =  4),  other  (n  =  7).
The  studies  were  performed  with  two  multislice  CT  scan-
ers  (Philips  Brilliance  64® and  Siemens  Somatom  Sensation
®).  The  standardized  protocol  included  an  abdominopelvic
olume  acquisition  90  seconds  after  intravenous  iodinated
ontrast  injection  (Iomeprol  612.4  mg/mL;  volume  90  to
20  mL;  ﬂow  rate  2  mL/second).  The  images  were  read  by
 senior  radiologist  specializing  in  abdominal  imaging  for
0  years,  blind  to  the  patient’s  clinical  picture.  The  recon-
truction  slice  thickness  was  3  mm  and  the  windowing  was
djusted  for  abdominal  analysis  (width  350  HU,  center  50
U).
The  study  criteria  were:
ascites  volume  and  relative  distribution  between  the
greater  peritoneal  cavity  (GPC)  and  the  omental  bursa
(OB);
density  of  the  ascites;
thickness  of  the  gallbladder  wall;
igure 1. Assessment of ascites volume and distribution: a: moderate
he omental bursa (OB 0); b: moderate ascites in the greater peritoneal 
ndicated with white arrows.
(
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thickness  and  degree  of  enhancement  of  the  parietal  peri-
toneum;
tethered-bowel  sign.
The  ascites  volume  was  estimated  qualitatively  (Fig.  1).
wo  numeric  scales  were  established  based  on  the  CT  char-
cterization  of  the  peritoneal  ﬂuid  distribution  by  Jolles
t  al.  [5].  Grade  0  meant  no  ascites.  For  the  GPC,  grade
 meant  a  minimal  layer  of  ascites  in  the  gravity-dependent
egions  of  the  peritoneal  and/or  perihepatic  cavity,  grade
 meant  the  presence  of  ﬂuid  in  the  paracolic  gutters,  and
rade  3  meant  sufﬁcient  ascites  to  displace  the  small  bowel
oops.  For  the  OB,  the  ascites  volume  was  estimated  from
he  reconstructed  axial  slice  through  the  pancreas,  spleen,
nd  stomach,  by  measuring  the  distance  between  the  poste-
ior  wall  of  the  stomach  and  the  retroperitoneal  fat  in  front
f  the  pancreas.  Grade  1  meant  a  distance  of  less  than  1  cm,
rade  2  mean  a  distance  between  1  and  2  cm,  and  grade  3
eant  a  distance  greater  than  2  cm.
The  mean  ascites  density  was  measured  by  positioning  a
egion  of  interest  (ROI)  on  the  slice  with  the  most  ascites,
hile  maintaining  a  distance  of  at  least  half  of  the  diame-
er  of  the  ROI  relative  to  the  surrounding  tissues.  A  single
easurement  was  taken.  For  thickening  of  the  gallbladder,
 single  measurement  was  taken  of  the  maximum  radial
hickness  in  the  axial  plane.  The  thickening  and  enhance-
ent  of  the  parietal  peritoneum  were  assessed  qualitatively
nd  entered  on  a  scale  from  0  to  3,  based  on  degree
0  =  absent,  1  =  moderate  or  visible,  2  =  signiﬁcant  or  mea-
urable,  3  =  peritoneal  nodules).  The  examples  are  shown
n  Fig.  2.  The  analysis  was  performed  for  the  parietal  peri-
oneum  as  a  whole,  with  particular  attention  to  the  pouch  of
ouglas,  the  right  paracolic  gutter,  and  the  right  subphrenic
nd  retrohepatic  spaces,  since  tumors  are  commonly  found
t  those  sites  [6].
The  tethered-bowel  sign  was  assessed  only  if  there  was
bundant  ascites  in  the  GPC  (grade  3  on  our  qualitative  vol-
me  scale).  This  sign  was  considered  positive  when  there ascites in the greater peritoneal cavity (GPC++) and absent from
cavity and the omental bursa (GPC++, OB++). The omental bursa is
Fig.  3).
The  statistical  analysis  (Fisher’s  exact  test  and  Student’s
 test)  was  performed  with  STATA  8.0  software  (Stat  Corp.,
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Figure 2. Thickening and enhancement of the parietal peritoneum: three examples with progressively increasing grade: a: moderate; b:
severe; c: nodular.
Figure 3. Analysis of tethered-bowel sign. Two examples are shown in subjects with abundant ascites in the greater peritoneal cavity
 free
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difference  between  the  two  groups  (P  =  0.01)  (Fig.  4).  The
mean  thickness  of  the  gallbladder  wall  was  3.6  mm  in  Group
1  and  3.1  mm  in  Group  2.  This  difference  was  not  signiﬁcant(grade 3): a: negative tethered-bowel sign: the bowel loops ﬂoat
peritoneum; b: positive tethered-bowel sign: the loops are matted 
TX,  USA).  For  all  comparison  and  correlation  tests,  the  sig-
niﬁcance  threshold  was  set  at  P  <  0.05.
Results
Group  1  (cirrhotic  ascites)  was  composed  of  33  men  and  18
women  (sex  ratio  1.8,  mean  age  62  years,  minimum  age  32
years,  maximum  age  92  years).  Group  2  (malignant  ascites)
was  composed  of  22  men  and  29  women  (sex  ratio:  0.8,  mean
age:  63  years,  minimum  age:  31  years,  maximum  age:  81
years).
In  Group  1,  there  was  no  ﬂuid  in  the  OB  in  41%  of  cases.
The  OB  was  empty  whenever  the  amount  of  ascites  was  low
or  moderate  in  the  GPC  (12  of  51  cases,  i.e.,  23%  of  cirrhotic
ascites  cases),  in  other  words,  ﬂuid  was  found  in  the  OB  only
when  ascites  was  abundant  in  the  GPC.  Even  in  that  situa-
tion,  the  OB  was  still  empty  in  nine  of  39  cases  (23%).  In
Group  2,  the  OB  was  rarely  empty  (four  of  51  subjects,  i.e.,
8%  of  cases),  while  on  average  the  ascites  was  less  abun-
dant  in  the  GPC  (low  and  moderate  in  19  subjects,  i.e.,  37%
of  cases).  The  presence  of  ﬂuid  in  the  OB  correlated  with
malignancy  of  the  ascites  (P  =  0.003). Fly in the ascites and come in contact with the anterior parietal
the mesenterium and do not ﬂoat freely in the ascites.
The  mean  density  was  lower  in  cirrhotic  ascites  cases
mean  density  6.7  ±  5  HU,  minimum  0  HU,  maximum  20  HU)
ompared  with  malignant  ascites  (mean  density  11.5  ±  5  HU,
inimum  0  HU,  maximum  20  HU).  There  was  a  signiﬁcantigure 4. Density of ascites in the two groups.
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P  =  0.42).  This  sign  could  not  be  analyzed  for  22  patients  due
o  a  cholecystectomy  (n  =  18)  or  a  scleroatrophic  gallbladder
n  =  4).  Thickening  of  the  parietal  peritoneum  was  statis-
ically  more  common  and  extensive  in  malignant  ascites
P  =  0.005)  (Fig.  5).  Tethered-bowel  sign  could  be  analyzed
n  71  of  102  patients  (69.6%).  These  were  patients  with  very
bundant  ascites  in  the  GPC  (grade  3).  The  etiology  of  the
scites  was  cirrhotic  in  39  cases  and  malignant  in  the  other
2.
In  the  malignant  ascites  group,  this  sign  was  positive  in
8  (87.5%)  of  the  32  patients  in  whom  this  could  be  tested.
t  was  never  positive  in  the  39  patients  with  ascites  of  cir-
hotic  etiology.  There  were  four  false  negatives  (12.5%)  in
he  malignant  ascites  group.  Tethered-bowel  sign  correlated
ith  malignancy  of  the  ascites  (P  =  0.005).
iscussion
fter  observing  a  different  ascites  distribution  based  on  eti-
logy,  several  studies  have  hypothesized  that  the  presence
f  ﬂuid  in  the  OB  was  not  a  typical  manifestation  of  general-
zed  ascites  and  that  it  should  lead  to  testing  for  involvement
f  adjacent  organs  or  peritoneal  carcinomatosis  [6,7]. The
esults  of  our  series  tally  with  those  ﬁndings,  showing  a  dif-
erent  ascites  distribution  in  the  two  groups.  In  our  study,
he  presence  of  ﬂuid  in  the  OB  appears  to  be  a  differentiat-
ng  factor  between  the  two  types  of  ascites  (P  =  0.003).  We
ound  it  in  practically  all  cases  of  malignant  ascites  (92%).
n  the  contrary,  in  cirrhotic  ascites,  which  depends  on  a
ortal  hypertension  mechanism,  there  was  predominantly
n  accumulation  of  ﬂuid  in  the  GPC.  Other  than  in  cases
here  ascites  was  very  abundant  in  the  GPC,  no  ascites  was
ver  found  in  the  OB.  We  are  in  agreement  with  Gore  et  al.
7]  on  the  hypothesis  that  ﬂuid  transfer  between  these  two
paces  is  not  totally  free,  despite  their  theoretical  connec-
ion  through  the  epiploic  foramen.
Protein  concentration  —– respectively  greater  than  or
qual  to  25  g/L  or  less  than  25  g/L  —– has  long  been  a  basis
or  categorizing  ascites  as  exudative  (including  malignant
scites)  or  transudative  (including  cirrhotic  ascites).  The
igniﬁcant  difference  in  density  between  our  two  types  of
scites  (P  =  0.01)  could  reﬂect  a  lower  protein  concentration
igure 5. Peritoneal thickening and enhancement in the two
roups.
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n  cirrhotic  ascites.  However,  this  sign  appears  to  be  unus-
ble  due  to  signiﬁcant  overlaps  in  density  values.  In  addition,
t  is  currently  acknowledged  that  the  relationship  between
rotein  concentration  and  etiology  of  ascites  has  long
een  overestimated  and  a  source  of  error.  For  example,
emodynamic-related  cardiac  ascites  has  long  been  wrongly
onsidered  to  have  a low  protein  concentration  [8,9]. The
ame  applies  to  cirrhotic  ascites  cases,  15%  of  which  have
 protein  concentration  greater  or  equal  to  25  g/L  and  to
alignant  ascites  cases,  20%  of  which  have  a  low  protein
oncentration  [10]. This  explains  why  this  indicator  has  been
bandoned  and  now  replaced  with  calculation  of  the  serum-
scites  albumin  gradient,  which  is  much  more  sensitive  and
peciﬁc  for  differentiating  ascites  associated  with  portal
ypertension  (>  11  g/dL)  from  ascites  dependent  on  other
hysiopathologic  mechanisms,  such  as  peritoneal  inﬂam-
ation  or  carcinomatosis  (<  11  g/dL).  The  latter  makes  it
ossible  to  identify  the  causal  mechanism  in  97%  of  cases
ersus  only  55%  with  protein  concentration  [2].  Delayed
nhancement  of  peritoneal  ﬂuid  has  been  reported  in  the
iterature  in  situations  other  than  vascular,  urinary,  or  diges-
ive  extravasation  of  contrast.  It  was  shown  that  this  is
 nonspeciﬁc  phenomenon,  exceeding  10  HU  in  54%  of
scitic  patients,  regardless  of  the  time  to  measurement
10—104  minutes),  inversely  proportional  to  the  amount  of
uid,  and  whose  magnitude  is  independent  of  the  type  of
ontrast  injected,  serum  creatinine  levels,  and  etiology  of
he  ascites  (malignant  or  otherwise)  [11]. Later  enhance-
ent  was  observed  in  a  more  recent  study  of  112  subjects.
hat  enhancement  could  persist  for  up  to  2  days  and  was
resent  in  a smaller  number  of  patients  (13%)  [12]. Contrary
o  the  initial  study,  this  showed  a  signiﬁcant  relationship
etween  elevated  serum  creatinine  values  and  the  presence
f  this  enhancement  (odds  ratio  2.2,  P  <  0.05).  However,  the
esults  of  that  study  should  be  interpreted  cautiously  due
o  the  small  sample  size  of  patients  with  cirrhosis  (n  =  16)
nd  peritoneal  carcinomatosis  (n  =  12).  The  time  to  enhance-
ent  of  the  ascites  is  not  known.  Enhancement  was  not  an
nalyzable  factor  in  our  retrospective  study,  which  focused
n  CT  scans  with  immediate  contrast  injection.  Its  impact  on
he  measurement  of  density,  however,  seems  limited,  since
ll  of  our  studies  were  performed  with  the  same  delay,  the
ame  injection  rate,  and  comparable  contrast  doses.  In  view
f  the  90-delay  before  acquisition  after  contrast  injection,
t  also  seems  improbable  that  a  signiﬁcant  ascites  enhance-
ent  could  have  the  time  to  occur.
Several  prior  studies  report  that  thickening  of  the  gall-
ladder  wall  greater  than  3  mm  on  the  ultrasound  is  a
ommonly  found  sign  in  cirrhotic  ascites  (82%  of  cases)  and
hat,  conversely,  the  wall  is  thin  in  95%  of  cases  of  malig-
ant  ascites  [13]. When  ascites  is  present,  they  suggest  that
he  respective  sensitivities  and  speciﬁcities  are  83.3%  and
7.5%  for  malignant  ascites  when  this  sign  is  normal,  and
4.6%  and  91.9%  for  cirrhotic  ascites  when  there  is  thicken-
ng  [14]. The  results  of  our  study,  which  ﬁnd  no  signiﬁcant
ifference  in  gallbladder  wall  thickness  between  the  two
roups,  do  not  concur.  First  and  foremost,  it  is  possible  to
hink  that  this  discrepancy  is  related  to  the  fact  that  our
tudy  uses  a  different  procedure,  given  that  ultrasound  has
roven  superior  for  analyzing  the  gallbladder  wall  [15]. In
act,  our  results  report  frequent  thickening  of  the  gallblad-
er  wall  in  the  two  groups  (31%  of  cirrhotic  ascites  and  20%
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of  malignant  ascites  cases).  If  we  take  into  account  the  fact
that  the  main  criticism  of  CT  is  that  it  underestimates  the
thickness  of  the  gallbladder  wall  [16], these  results  prove
that  the  lack  of  difference  is  actually  not  attributable  to  a
lack  of  sensitivity  of  the  CT  scan.
After  ascites,  thickening  and  enhancement  of  the  pari-
etal  peritoneum  are  the  most  CT  signs  most  commonly  found
in  cases  of  peritoneal  carcinomatosis  (62%  of  patients).
These  signs  are,  however,  absent  in  cases  of  cirrhotic
ascites  [6].  In  our  series,  the  frequency  of  thickening  and
strong  enhancement  of  the  peritoneum  was  signiﬁcant  in
the  malignant  ascites  group  (82%).  In  more  than  one  out  of
every  two  cases,  the  peritoneum  was  strongly  enhanced  or
showed  nodular  thickening.  Although  less  frequently,  these
signs  were  also  found  in  23%  of  cirrhotic  ascites  cases,
but  more  weakly  in  10  out  of  12  cases.  In  two  patients
only,  the  enhancement  was  deemed  moderate  (2.5%  of  cir-
rhotic  ascites  cases).  In  keeping  with  the  earlier  study,
no  peritoneal  nodule  was  found  in  the  cirrhotic  ascites
group.  In  short,  thickening  and  enhancement  of  the  pari-
etal  peritoneum  appear  to  be  statistically  more  common  and
extensive  in  malignant  ascites  (P  =  0.005).  The  likelihood  of
detecting  thickening  is  increased  by  the  presence  of  ascites,
which  makes  it  easier  to  locate  the  parietal  peritoneum  by
emphasizing  its  contours.  One  hypothesis  is  that  this  thick-
ening  may  simply  be  related  to  the  chronicity  of  the  effusion,
which  would  be  consistent  with  the  endoscopic  and  post-
mortem  ﬁndings  of  two  studies  that  conﬁrmed  signiﬁcant
remodeling  of  the  peritoneum  (ﬁbrous  thickening,  hyper-
vascularity,  and  inﬂammatory  inﬁltration)  in  decompensated
cirrhosis,  not  found  in  the  control  group  [17,18].
It  was  initially  noticed  on  the  ultrasounds  that  the  way
the  intestinal  loops  ﬂoated  in  the  peritoneal  ﬂuid  could  pre-
dict  the  etiology  of  the  ascites  [19]. Similar  CT  ﬁndings
established  the  correlation  between  peritoneal  carcino-
matosis  and  visualization  of  matted  bowel  loops  that  could
no  longer  come  in  contact  with  the  anterior  parietal  peri-
toneum  (tethered-bowel  sign)  [20]. That  study  in  40  patients
(22  with  malignant  ascites  and  18  with  cirrhotic  ascites)
reported  85%  sensitivity  and  96%  speciﬁcity,  with  only  one
false  positive  due  to  chronic  inﬂammatory  bowel  disease
[20].  In  our  study,  tethered-bowel  sign  was  the  sign  with  the
greatest  diagnostic  power,  when  it  could  be  analyzed.  It  was
never  found  in  cases  of  cirrhotic  ascites,  but  was  present  in
87%  of  cases  of  malignant  ascites.  Our  results  turned  out  to
be  similar  to  the  study  by  Seltzer  [20]  with  87.5%  sensitivity
(four  false  negatives,  i.e.,  5.6%)  and  100%  speciﬁcity.
Our  study  clearly  has  several  biases,  the  ﬁrst  being
patient  selection  to  form  two  groups  with  the  same  sam-
ple  size,  while  the  proportions  of  cirrhotic  and  malignant
ascites  cases  are  very  different  in  the  general  popula-
tion.  We  are  also  open  to  criticism  for  having  consciously
excluded  several  cases  of  ascites  with  common  scenographic
signs  of  peritoneal  carcinomatosis  [21—23]. These  included
cases  of  tuberculous  ascites,  effusion  in  peritoneal  dialysis
patients,  gelatinous  ascites,  and  primary  malignant  tumors
of  the  peritoneum.  Although  the  most  suggested  in  a  sug-
gestive  context  (geographic  origin,  history,  occupational
exposure,  immunodepression,  dialysis  sessions,  etc.),  it  is
in  fact  unusual  for  these  conditions  to  occur  in  isolation
in  our  routine  practice.  In  addition,  in  view  of  their  rarity,
it  would  seem  difﬁcult  to  represent  them  signiﬁcantly  in  a
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rospective  series  with  a  small  sample  size.  Although  these
peciﬁc  cases  constitute  a  diagnostic  challenge  for  the  radi-
logist,  he/she  has  only  prima  facie  evidence  and  can  but
arely  make  the  diagnosis  when  blinded  to  the  clinical  and
aboratory  picture.  Finally,  as  in  the  cases  of  malignant
scites,  the  ﬁnal  proof  is  most  often  supplied  by  the  his-
ology  or  bacteriology,  the  added  value  of  the  CT  scan  being
o  point  us  toward  those  tests.
Secondly,  our  study  has  the  handicap  of  a  single  observer,
hich  precludes  any  reproducibility  study.  A  third  limita-
ion  concerns  its  retrospective  recruitment  method.  It  seems
bvious  that  the  positivity  of  the  studied  signs  correlated
ith  the  stage  of  the  carcinomatosis  at  the  time  when  the
xamination  was  performed.  In  our  study,  we  were  not  able
o  distinguish  the  patients  in  Group  2  with  known  peritoneal
arcinomatosis  at  the  time  of  the  examination  from  those
ith  a  diagnosis  that  was  conﬁrmed  after  ascites  was  dis-
overed  on  the  CT  scan.  For  that  reason,  the  mean  stage  of
isease  progression  should  be  more  advanced  in  our  series,
ue  to  the  share  of  patients  with  a  prior  diagnosis  of  peri-
oneal  carcinomatosis.
Another  legitimate  comment  is  the  relatively  high  preva-
ence  in  our  series  of  cases  of  peritoneal  carcinomatosis  of
astrointestinal  origin,  and  pancreatic  in  particular  (25%),
hich  were  greater  in  number  than  cases  of  ovarian  can-
er  (17%),  which  is  the  most  common  etiology  in  most  series
n  the  literature  (30—54%)  [24]. This  selection  bias,  related
o  our  local  recruitment,  could  be  responsible  for  an  over-
stimation  of  the  diagnostic  value  of  localization  of  ﬂuid
n  the  OB  in  suspecting  peritoneal  carcinomatosis,  which  is
natomically  promoted  in  cases  of  pancreatic  cancer.  How-
ver,  the  analysis  results  in  these  two  subgroups  does  not
ead  us  in  that  direction,  since  ascites  is  present  in  the  OB
ith  the  same  frequency  in  the  two  main  types  of  cancer
86%  of  pancreatic  cancer  and  89%  of  ovarian  cancer).  The
uantity  of  ﬂuid  in  the  GPC  was  also  on  the  same  order  and
bundant  in  50%  of  pancreatic  cancer  and  55%  of  ovarian
ancer  cases.  Finally,  the  association  of  ﬂuid  in  the  OB  with
 small  or  moderate  amount  of  ﬂuid  in  the  GPC  was  found
ith  the  same  frequency  (pancreatic  35%  and  ovarian  33%),
hich  was  precisely  the  conﬁguration  in  which  this  sign  was
ost  important,  since  it  never  existed  in  cases  of  cirrhotic
scites.  For  these  two  subgroups,  these  are  of  course  only
omments  based  on  our  observations,  since  the  small  sample
izes  do  not  allow  a  sufﬁcient  level  of  proof.
Finally,  one  last  reservation  is  related  to  the  fact  that
ertain  signs  were  not  evaluable  for  all  patients.  For  exam-
le,  it  was  possible  to  analyze  tethered-bowel  sign  only  in
ases  of  very  abundant  ascites  in  the  GPC,  which  excluded
1%  of  the  patients  in  our  study.
onclusion
lthough  a  CT  scan  is  not  one  of  the  procedures  usually  done
s  part  of  an  ascites  workup,  we  think  it  can  sometimes  help
eﬁne  the  etiologic  diagnosis  when  it  is  done.
In  our  study,  tethered-bowel  sign  was  one  of  two  signs
ith  the  greatest  diagnostic  reliability  for  malignant  ascites.
ts  main  limitation  is  that  it  was  not  usable  in  cases  where
he  amount  of  ascites  was  low  or  moderate,  which  repre-
ented  one-third  of  all  patients.  The  second  was  ascites
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istribution,  since  predominant  localization  in  the  OB  was
ainly  found  in  malignant  ascites.  Finally,  thickening  and
nhancement  of  the  parietal  peritoneum  was  found  in  both
ypes  of  ascites,  but  was  most  often  mild  with  hemody-
amic  causes,  whereas  severe  or  nodular  thickening  strongly
orrelated  with  the  existence  of  peritoneal  carcinomatosis.
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